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DETAILED ACTION 

Request for Continued Examination 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submissions filed on 24 
March 2008 and 18 April 2008 have been entered. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Response to Arguments 

3. Applicant's arguments filed 24 March 2008 have been fully considered but they 
are not persuasive. 

The applicant presents in the declaration of 18 April 2008 descriptions of 
experiments on devices fashioned as described by Tanaka, Takatori, and the present 
application. The applicant argues based on these experiments that Tanaka and 
Takatori do not disclose devices which are within the scope of the present claims. The 
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examiner lias carefully considered the declaration, but is not yet persuaded by this 
argument due to the following issues raised by the declaration. 

First, the discussion therein raises questions relating to the scope of the claim as 
discussed below under 35 USC 112. 

Second, the declaration asserts that the devices fashioned according to the 
disclosure of Tanaka and Ta/cafor/ display a spontaneous polarization, and are therefore 
outside the scope of the claims. This flatly contradicts the explicit statements of Tanaka 
and Takatori that there is no spontaneous polarization, as cited in the rejections under 
35 USC 102. What Is the explanation for this contradiction? Are they simply In error? 
Does the term "spontaneous polarization" carry different meanings between those 
references and the present application? Is the difference one of degree, that with (for 
instance) improvements in fabrication and measurement techniques, the standard 
Implied by the phrase "no spontaneous polarization" has changed? Is the detection 
method used by the applicant merely more sensitive than that of the previous Inventors? 

Third, in both Tanaka and Takatori the lack of spontaneous polarization appears 
to be a desired property, a goal. Does the present application merely achieve a 
quantitatively smaller spontaneous polarization than was previously obtained, or Is there 
a qualitative difference between the present application and the prior art? Does claim 1 
merely amount to claiming the goal of an un-measurably small spontaneous 
polarization? 

Fourth, the declaration [see pp. 10-12, for instance] discloses many details 
regarding how the present device was constructed, differing in many respects from the 
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techniques used to fashion the devices as described by Tanaka and Takatori [pp. 3-4 
and 7], including (for instance) using different liquid crystal materials with different 
inherent spontaneous polarizations. Which of these differences is responsible for the 
observed difference in the peak-shaped current? Is there a fundamental difference, or 
might a more careful fabrication technique have resulted in less or no spontaneous 
polarization for the Tanaka- and Takatori-sty\e devices? Patentability of device claims 
typically rests on distinguishing them structurally from the prior art [see MPEP 21 14, for 
instance]. What are the structural differences between the present device and those of 
Tanaka and Takatori? 

The declaration is clearly a substantial effort to establish an unobvlous difference 
to distinguish the claimed invention from prior art which appears to be substantially 
identical [in that the references state that there is a lack of spontaneous polarization], in 
the spirit of MPEP 2113 and MPEP 71 6.02. However, as can be seen from the Issues 
raised above, the examiner is not yet satisfied that the claimed invention has been 
clearly defined and that it differs in a patentable way from the prior art devices. Pending 
further discussion of these issues, the examiner maintains the previous rejections. 
Also, new rejections are made under 35 USC 112, and new rejections are made based 
on a non-ferroelectric LCD. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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5. Claims 1-7, 32, and 33 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 recites that the liquid crystal material "shows almost no spontaneous 
polarization ... under the absence of an externally applied voltage". The applicant, 
however, in effect defines this in terms of the liquid crystal's response to a triangular 
voltage form [compare the specification and the declaration of 1 8 April 2008, and note 
dependent claim 33], which is of course an externally applied voltage. The examiner is 
not sure how to resolve the contradiction which this presents. 

For instance, Tanaka states explicitly that with no voltage applied, the liquid 
crystal is in an anti-ferroelectric state in which there is no spontaneous polarization [col. 
12, lines 36-67]. However, they also disclose [col. 13, lines 5-12], as discussed in the 
applicant's declaration of 18 April 2008 [p. 5], that under the application of sufficiently 
large voltage, the liquid crystal can shift into one of two ferroelectric states in which 
there is a spontaneous polarization. Thus, under the claimed condition of an "absence 
of an externally applied voltage" the device appears to have no spontaneous 
polarization; but when a triangle wave voltage is applied, it may nevertheless display a 
peak-shaped current response (assuming a large enough voltage is applied), as the 
applicant asserts was demonstrated in the first experiment described in the declaration. 
Due to this inconsistency, it is not clear whether Tanaka is within the scope of the claim 
or not. 
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Another way of looking at tliis difficulty is that the test referred to in the 
applicant's test does not appear to be well-defined. If a smaller voltage (below Tanaka's 
saturated voltage level) had been applied in the first experiment, is it possible that the 
liquid crystal would have remained in the anti-ferroelectric state and therefore not 
display a peak-shaped current response? And, regardless of the magnitude of the 
spontaneous polarization, surely it would be possible to apply so small a voltage that 
there would be no detectable response, given the limits of the measuring apparatus? 
And, does the scope of the claim depend on the available measurement apparatus for 
detecting the peak-shaped current response? If the test is not well-defined, it means 
the scope of the claim is not well-defined. 

Claims 2-7, 32, and 33 depend from claim 1 . 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claim 1 is rejected under 35 U.S.C. 1 02(b) as being anticipated by Baur et al., 
U.S. Patent No. 5,841,498. 

Baur discloses [see Figs. 1 and 2, for instance] an LCD comprising at least a pair 
of substrates and a liquid crystal between them; wherein the molecular initial alignment 
in the liquid crystal material has a parallel or almost parallel direction with respect to the 
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alignment treatment direction [see orientation layer 5, direction 23] for the liquid crystal 
material; and the liquid crystal material shows almost no spontaneous polarization 
which is perpendicular to the pair of substrates under the absence of an externally 
applied voltage [col. 4, lines 42-43, for instance]. Claim 1 is therefore unpatentable. 
8. Claims 1-6, 32, and 33 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Takatori et al., U.S. Patent No. 6,040,889. 

7a/cafor/ discloses [see Fig. 5], a liquid crystal display device comprising at least 
a pair of substrate [1 , 2], and a liquid crystal material disposed between the substrates, 
wherein the molecular initial alignment [conducted by rubbing shown in Fig. 15A] in the 
liquid crystal material has a parallel or almost parallel direction with respect to the 
alignment treatment direction for the liquid crystal material, and the liquid crystal 
material shows almost no spontaneous polarization which is perpendicular to the pair of 
substrates under the absence of an externally applied voltage [col. 4, lines 36-46]. 
Claims 1 and 3 are therefore anticipated. 

Takatori a\so discloses [col. 9, lines 42-44, Fig. 12] that an antiferroelectric liquid 
crystal exhibiting a phase transition behavior and having a SmCA* phase (ferroelectric 
property) was injected in the liquid crystal cell, so claim 2 is also anticipated. Takatori 
also discloses that the liquid molecular alignment treatment for the liquid crystal material 
is conducted in conjunction with a liquid crystal molecular alignment material providing a 
low surface pre-tilt angle of less than 1 .5 degrees [col. 9, lines 14-29], so claims 4 and 5 
are also anticipated. It is clear from Fig. 5 of Takatori that the liquid crystal material 
shows a bookshelf structure or quasi-bookshelf structure at the ferroelectric liquid 
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crystal phase (SmCA*), so claim 6 is also anticipated. Takatori also discloses [see Fig. 
15A] an extinction angle under the absence of an externally applied voltage, when the 
liquid crystal device is inserted between a polarizer and an analyzer which are arranged 
in a cross-Nicol relationship, so claim 32 is also anticipated. Considering claim 33, the 
recited limitation is merely an experimental result of the lack of spontaneous polarization 
[see pp. 23-24 of the specification]; since Takatori has no spontaneous polarization, it 
will inherently satisfy the limitation that a current passing through the pair of substrates 
shows substantially no peak-shaped current, when a continuously and linearly changing 
voltage wave form is applied, so claim 33 is also anticipated. 

9. Claims 1-3, 32, and 33 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Tanaka etal., U.S. Patent No. 5,847,799. 

Tanaka discloses [see Figs. 1-6], a liquid crystal display device comprising at 
least a pair of substrate [1 1 , 12], and a liquid crystal material [21] disposed between the 
substrates, wherein the molecular initial alignment [conducted by rubbing, col. 10, lines 
14-20] in the liquid crystal material has a parallel or almost parallel direction with respect 
to the alignment treatment direction for the liquid crystal material [col. 4, lines 39-45], 
and the liquid crystal material shows almost no spontaneous polarization which is 
perpendicular to the pair of substrates under the absence of an externally applied 
voltage [col. 12, lines 36-67]. Claims 1 and 3 are therefore anticipated. 

Tanaka also discloses [col. 10, lines 31-34] that the liquid crystal material can 
show a ferroelectric property, so claim 2 is also anticipated. Tanaka also discloses [see 
Fig.3 and the corresponding text] an extinction angle under the absence of an externally 
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applied voltage, when the liquid crystal device is inserted between a polarizer and an 
analyzer which are arranged in a cross-Nicol relationship, so claim 32 is also 
anticipated. Considering claim 33, the recited limitation is merely an experimental result 
of the lack of spontaneous polarization [see pp. 23-24 of the specification]; since 
Tanaka has no spontaneous polarization, it will inherently satisfy the limitation that a 
current passing through the pair of substrates shows substantially no peak-shaped 
current, when a continuously and linearly changing voltage wave form is applied, so 
claim 33 is also anticipated. 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 3-5, 32, and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Baur et al., U.S. Patent No. 5,841 ,498 as applied above, in view of 
official notice. 

Baur does not explicitly disclose buffing. The examiner takes official notice that 
buffing (rubbing) was well-known in the art at the time of the invention. It would have 
been obvious to one of ordinary skill in the art to use this technique to provide the 
orientation directions in Baur, motivated by it being simple, effective, and well 
understood. Claim 3 is therefore unpatentable. 
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The alignment material provides a low surface pre-tilt angle of 1 .5° or less [see 
claim 9 of Baur], so claims 4 and 5 are also unpatentable. The device would show an 
extinction angle as recited in claim 32, and substantially no peak-shaped current as 
recited in claim 33, so claims 32 and 33 are also unpatentable. 

12. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takatori 
etal., U.S. Patent No. 6,040,889 in M\e\N oi Kitayama etal., U.S. Patent No. 5,583,682. 

Takatori differs from the claimed invention because it does not explicitly disclose 
that the helical pitch at the ferroelectric liquid crystal phase is 1 .2 times or larger than 
the panel gap of the liquid crystal device. 

Kitayama discloses an LC device where the helical pitch at the ferroelectric LC 
phase is 1 .2 times or larger than the panel gap [col. 4, liens 23-26]. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to set the helical 
pitch at the ferroelectric LC phase at 1 .2 times or larger than the panel gap since one 
would be motivated to keep the LC at low temperature [col. 3, line 25] by compensating 
distortion or deformation due to shrinkage during structural changes [col. 4, lines 1-7] in 
order to minimize deterioration in display characteristics and problems with low 
temperature storage [col. 3, lines 25, 48-51]. Ultimately, this serves to provide an LC 
device with improved gradation display characteristics [col. 2, lines 8-10]. Therefore, 
claim 7 is unpatentable as well. 

1 3. Claims 6 and 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Tanaka etal., U.S. Patent No. 5,847,799 in \/\ew o1 Kitayama etal., U.S. Patent No. 
5,583,682. 
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Tanaka differs from the claimed invention because it does not explicitly disclose 
that the liquid crystal material shows a bookshelf or quasi-bookshelf structure and that 
the helical pitch at the ferroelectric liquid crystal phase is 1 .2 times or larger than the 
panel gap of the liquid crystal device. 

Kitayama discloses an LC device wherein the LC material shows a bookshelf or 
quasi-bookshelf layer structure and where the helical pitch at the ferroelectric LC phase 
is 1 .2 times or larger than the panel gap [col. 4, liens 23-26]. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to have a bookshelf 
or quasi-bookshelf structure and to set the helical pitch at the ferroelectric LC phase at 
1 .2 times or larger than the panel gap since one would be motivated to keep the LC at 
low temperature [col. 3, line 25] by compensating distortion or deformation due to 
shrinkage during structural changes [col. 4, lines 1-7] in order to minimize deterioration 
in display characteristics and problems with low temperature storage [col. 3, lines 25, 
48-51]. Ultimately, this serves to provide an LC device with improved gradation display 
characteristics [col. 2, lines 8-10]. Therefore, claims 6 and 7 are unpatentable as well. 
14. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanaka et ai, U.S. Patent No. 5,847,799 in view of Takatori et al., U.S. Patent No. 
6,040,889. 

Tanaka differs from the claimed invention because it does not explicitly disclose 
that the liquid crystal molecules provide a surface pre-tilt angle of 1 .5 degrees or less. 

Ta/cafor/ discloses a liquid crystal display device wherein the liquid crystal 
molecules provide a surface pre-tilt angle of 1 .5 degrees or less [col. 9, lines 14-29]. It 
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would have been obvious to one of ordinary skill in the art at the time of the invention to 
have a surface pretilt of 1 .5 degrees or less to obtain a display device that enables 
continuous gray-scale display, facilitates orientation of liquid crystal, and moreover, 
provides a wide viewing angle [col. 3, lines 30-34]. Claims 4 and 5 are therefore 
unpatentable. 



Election/Restrictions 

1 5. Claims 8-29 and 31 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected species, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 30 June 2005. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Schechter whose telephone number is (571 ) 
272-2302. The examiner can normally be reached on Monday - Friday, 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Andrew Schechter/ 
Primary Examiner, Art Unit 2871 
Technology Center 2800 
3 July 2008 



